An Analysis of Silicon-Based Solar Industry Operation Performance in Taiwan  by Chen, Chih-Cheng et al.
 Procedia - Social and Behavioral Sciences  57 ( 2012 )  306 – 311 
1877-0428 © 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of the Asia Pacific Business Innovation and Technology 
Management Society (APBITM)
doi: 10.1016/j.sbspro.2012.09.1190 
International Conference on Asia Pacific Business Innovation and              
Technology Management 
An Analysis of Silicon-Based Solar Industry Operation Performance in 
Taiwan 
Chih-Cheng Chen1a*, Tzung-Yuan Hsieh2, Zheng-Sheng Lin3 
1, 2Department of Finance, Mingdao University, 369 Wen-Hua Rd., Peetow, ChangHua 52345,Taiwan 
3Department of Business Innovation and Development, Mingdao University, 369 Wen-Hua Rd., Peetow, ChangHua 
52345,Taiwan 
 
Abstract 
Green energy industry has more important with a decade of development in the world. Particularly, the 
production value of green energy industry of Taiwan has become a large market in the world. This 
study uses listing Taiwan’s firms of Silicon-Based Solar maker as empirical objects. The themes of this 
study are to explore what status the Silicon-Based Solar industry in Taiwan stays and what factors 
influence Silicon-Based Solar firms’ operating performance in view of the Structure-Conduct-
Performance model.  
The sampling panel period is from 2007Q3~2010Q3. The result of this paper provides us a 
managerial implication as follows: The Silicon-Based Solar industry has growth quickly which has two 
reasons. The first reason is Silicon-Based Solar industry had subsidy from government. The second 
reason is when the gasoline price is rising that the Silicon-Based Solar industry has substitution effect 
to make highly production value. 
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1. Introduction 
   Silicon-Based Solar is currently the most significant energy source used. It accounts for more than 
90% of global energy sources[4]. New energy sources have been increasing in response to rising 
petroleum prices. However, they remain unable to replace traditional energy sources such as petroleum 
and coal. Developing countries such as the People’s Republic of China still regard them as primary 
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energy sources. Increases in environmental awareness and cost factor considerations have forced 
countries to reduce their quantity of petroleum use. Alternative fuels are currently employed to power 
motor vehicles and other forms of transportation. The United Nations released a report in September 
2008 (Green Jobs: towards decent work in a sustainable, low-carbon world) that states that changes in 
investment and employment models introduced by enterprises to mitigate the influences of climate 
change and create green jobs would become a significant source for the expansion of employment 
opportunities in numerous countries. In October, the UN released the “Green Economy Initiative” to 
advocate the “Global Green New Deal.” Numerous countries have responded positively to this 
initiative. The United States proposed a clean and efficient American energy source protocol as part of 
the “American Recovery and Reinvestment Plan” that emphasizes the significance of renewable energy. 
The South Korean government also proposed a “Green New Deal” as a key strategy to promote the rate 
of economic growth. Additionally, countries in Europe, such as the United Kingdom and Germany, 
have also proposed similar polices. This demonstrates that green economic development is an obvious 
trend. The global renewable energy market is gradually becoming mainstream and solar photovoltaic 
technology and hydrogen fuel development have both flourished as a result of incentive measures 
provided by numerous governments. 
The only method for resolving the energy crisis is to conserve available energy sources, expand 
renewable energy sources, and develop new sources of energy. Renewable energy sources include solar, 
wind, hydro, and biomass energy. New energy sources include fuel cells and geothermal energy. 
Numerous issues impede the development of renewable energy[1][3]. First, most renewable energy 
technologies are not well established. Second, development is limited by high economic costs, 
institutional barriers, decision-makers, and land acquisition issues. However, green energy sources 
could become the largest industry in the 21st Century. Green energy is associated with all traditional 
trades and industries. According to the Bureau of Energy, Ministry of Economic Affairs, the annual 
economic output of worldwide green energy industries is US$400 billion. This figure is double the 
amount of the computer hardware industry, and triple the amount of the semiconductor industry. 
Encouraged by the significant size of this market, Taiwan is promoting the domestic green energy 
industry actively. Therefore, this study examines the characteristics of the green energy industry to 
explore the relationship and significance between the green industry and the lives of people[5][7]. 
This research is of significant academic value. In particular, the purpose of this study can be 
summarized as follows: 
1. Analyze business performance factors in the Silicon-Based Solar Industry within the green 
energy industry. 
2. Observe the impact of government grant strategies on Silicon-Based Solar industrial 
competitiveness. 
 
2. Overview of silicon –Based Solar Industry In Taiwan 
        From the perspective of government promotion and fostering, the Bureau of Energy, Ministry 
of Economic Affairs gave impetus to the “New Trillion Dollar Energy Industry Flagship Program” in 
2008. The proposed development strategy includes: (1) Establishment of regulations: expedite the 
legislative completion of the “Renewable Energy Development Act” and the amendment of the 
“Energy Management Law.” (2) Technology research and development: strengthen R&D for key 
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technologies to increase the rate of self-manufactured products and reduce production costs. (3) 
Construction of the industry value chain: strengthen the upper, middle, and downstream industrial 
structure to establish an internationally competitive energy industry for the international market. (4) 
Demonstration and promotion: provide demonstration and promotion assistance for prototype 
products/technologies (e.g. solar electricity, fuel cells, and LED applications). Improve domestic 
market demands to promote the development of related industries. (5) Marketing: establish its own 
brands of marketing and promote creative green energy applications. The final vision for development 
of the “New Trillion Dollar Energy Industry Flagship Program” is to coordinate medium- and long-
term global market developments to enable enterprises to enter the global market as soon as possible. 
The solar-power and LED lighting industries are the primary focuses of green industry development, 
and are supplemented with the development of new energy industries such as wind generation. The 
total economic output value is expected to increase from NTD 1.798 trillion in 2007 to NTD 12.834 
trillion in 2015. The Executive Yuan has also proposed the “Green energy industry Sunrise Program.” 
It has estimated that the overall output value of the green energy industry in Taiwan will have increased 
from NTD 1.603 trillion in 2008 to NTD 11.508 trillion in 2015. These measures describe the 
government’s developmental target and emphasis placed on the domestic green energy industry. 
Therefore, this research investigates the business performance and enterprise competitiveness of the 
two major industries in the green energy sector: solar powered cells, and LED lighting. This research 
will also consider the green energy potential of hydrogen fuel cells and use it to show the development 
and business strategies of green energy industries in Taiwan. 
 
3. Data and Empirical Results 
3.1 Data Source 
 
The data used to analyse the structure, conduct and performance of Silicon-Based Solar on the 
selected routes are obtained from various issues of the TEJ database, These sources are used to 
compute the annualized slot capacity (measured in TEUs) that was deployed on the selected trade 
routes for the years 2007 to 2010. The figures do not sum to 100% as a single service can cover more 
than one of the sample routes (for instance, a single ‘round-the-world’service involves plying all three 
of these routes). 
 
The data used to analyse the structure, conduct and performance of Silicon-Based Solar on the 
selected routes are obtained from various issues of the TEJ database, These sources are used to 
compute the annualized slot capacity (measured in TEUs) that was deployed on the selected trade 
routes for the years 2007 to 2010. The figures do not sum to 100% as a single service can cover more 
than one of the sample routes (for instance, a single ‘round-the-world’service involves plying all three 
of these routes). 
 
3.2 Estimation Result 
 
  This study includes cross-sectional data for all 60 firms operating in Taiwan. All relevant data 
for the period 2007–2010. 
The methodology used in this paper is based on the approach utilized SCP model[1][3][6][7]. 
Accordingly, this study 
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uses the following equation: 
 ROEit˙f(CR3it,MSit,CRTAit,LDEPit,ASSETSit,OWNERit, POLICYit)                          (1) 
1. CR3 = Three Silicon-Based Solar market concentration ratios. CR3 is used to measure market 
structure. This study uses two measures of CR3—one CR3 for assets and the other CR3 for deposits. 
Where CR3 =Passets (deposits) of the top three Silicon-Based Solar Industry /total assets (deposits) in 
the market. The sign for a1, coefficient of CR is expected to be positive and significant for the SCP 
hypothesis. 
2. MSi = Market share of ith bank in assets or deposits. In firm-specific market share, MS is used 
to capture firm efficiency. The sign for a2, coefficient of MS is expected to be positive and significant 
for ESH. 
3. CRTA = Capital and reserve to total assets, where CRTA = total capital and reserve/total assets. 
4. LDEPi = Loans to deposit ratio of Silicon-Based Solar Industry i. LDEP = loans of Silicon-
Based Solar Industry /total deposits of Silicon-Based Solar Industry.Therefore, the sign for the LDEP 
coefficient, a3, is expected to be positive. 
5. ASSETSi = ith Silicon-Based Solar firm assets. Assets measure the firm size. The asset of each 
firm is included to take account of the differences in performance brought about by the firm size. The 
coefficient for ASSETS may show a positive or negative sign depending upon the economies of scale. 
6. OWNERi = Ownership of firmi. The ownership of ith firm is represented by the binary value = 
1 for publicly (government) owned firms 0 for private owned firms.  
 
3.3 Empirical Results 
 
The empirical data account 60 annual sample sets for the period from2007Q3 to 2010Q3. The 
estimated results are presented in table 1. 
The signs for the MS coefficients are positive and consistent with the exception of Eq. (1). 
However, the coefficient MS is not significant. Contrary to the model’s expectation, the signs for CR 
are negative and not statistically significant. The plausible reason for the negative sign is that the three 
largest firms which accounted for 52% of the market assets were nationalized firms owned by the 
government of Taiwan and their profit performance was unsatisfactory. As a result, the ROE is 
negatively related to CR. 
 In almost all of the regressions, the signs for the coefficient of CRTA, LDEP, Assets and 
OWNER are consistent with the expectation of model and are statistically significant. This suggests 
that Silicon-Based Solar firm performances are significantly dependent upon CRTA, LDEP, Assets and 
OWNER. Since the public sector’s government owned firms were running losses, the coefficient of 
OWNER is negative and statistically significant. 
R2 of the regression for ROE is 0.55. The F-statistics for these regressions are significant in most 
cases. 
Table 1. Estimated Results 
Variab
les 
Coefficie
nt 
T Ratio 
Consta
nt 
0.06 1.56 
CR3 -0.01 -1.72* 
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MS 0.25 3.77 
CRTA -0.01 -1.56 
LDEP -0.30 -0.65 
ASSE
TS 
0.07 0.95 
OWN
ERS 
0.01 0.66 
POLI
CY 
0.11 7.82** 
R2 0.55 
Adj 
R2 
0.41 
 
source˖Parameters calculated from the study. 
note˖Numbers in parameters is t value,*represents 90% confidence interval, and** represents 
95% confidence interval. 
 
4.  Conclusion 
       Our research utilized the data from Taiwan’s  industrial association chart in 2007Q3 to 
2010Q3  including 60  samples. Through SCP model we performed empirical analysis with variables 
taken into account to evaluate the effects of these factors on revenue of Silicon-Based Solar Industry, 
leading to the following conclusion:   
Empirical results on SCP – is examined in the context of the assets and deposit market in Taiwan. 
The results were presented from the tests of these hypotheses using both pool and annual data. 
Although three or four 
of the largest Silicon-Based Solar Industry in Taiwan dominated and controlled 50–62% of the 
total assets and deposits, their ROA and 
ROE are not satisfactory.  
Therefore, the coefficients of CR are, in most equations, negatively related. However, they are not 
significant. This is supported by the combined result of 36 equations reported in Tables 1. Thus, the 
SCP hypothesis is rejected for explaining Silicon-Based Solar Industry performance inTaiwan. 
The examinations of equations from the sample data revealed that the coefficient of MS are 
positive and statistically significant even after controlling for concentration. This supports the 
efficiency structure (ESP) hypothesis. The efficiency of the banks measured by MS, 
not the concentration (CR) was an important factor for performance in the Silicon-Based Solar 
Industry in Taiwan .  
However, the result should be interpreted cautiously for policy implications. The pooled data 
which contains robust information does not lend support to either of the hypotheses. Silicon-Based 
Solar Industry  specific factors are more consistent in explaining Silicon-Based Solar Industry 
performance in Taiwan. Almost all regression results show that the Silicon-Based Solar Industry 
specific variables, such as CRTA, LDEP, ASSETS, and OWNER, are statistically significant factors 
concerning Silicon-Based Solar Industry performance in Taiwan. 
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